Altered calcium regulation in the cardiac plasma membrane in experimental renal hypertension.
The factors regulating calcium homeostasis in the cardiac plasma membrane of renal hypertension in the rat (two kidney-one clip, Goldblatt model) have been studied. Comparison of the cardiac sarcolemma from control (C) and hypertensive (H) rats indicates similar protein yield and purity. Study of longer term hypertension (4 to 12 weeks) shows a decrease in the number of calcium channel receptor binding sites (Bmax C: 549 +/- 122 fmol/mg; H: 334 +/- 74 fmol/mg) as well as a depressed calcium pumping ATPase activity (C: 7.6 +/- 2.5 nmol/mg/min; H: 3.8 +/- 1.5 nmol/mg/min). Furthermore, there is a decreased rate of Na+-Ca2+ exchange (C: 5.4 +/- 1.9 nmol/mg/5 s; H: 2.3 +/- 0.9 nmol/mg/5 s). Study of short-term hypertension (1 to 4 weeks) indicates that the earliest change occurs at 1 week with decreased calcium pumping ATPase due to a change of the Vmax of Ca2+ transport (C: 9.7 +/- 1.6 nmol/mg/min; H: 5.4 +/- 1.4 nmol/mg/min). This is then followed by the decreased calcium channel receptor binding. However, the rate and the extent of depression in Ca2+-ATPase activity are much greater than that of Ca2+ channel receptor binding. Since alteration of Ca2+-ATPase is accompanied by an increase in intracellular Ca2+ concentration and there is a temporal association with the onset of myocardial lesions in the hypertensive rats, it is suggested that elevated intracellular calcium concentration as a result of altered Ca2+-ATPase activity may play a significant role in the development of hypertensive cardiomyopathy.